Previous studies have shown that scanning electron microscopy of corrosion casts made by Intra-parenchymal puncture-injection is useful for examining the organization of the lymphatic system (KoBAYASHI, OSATAKE and KASHIMA, 1976; BOCKMAN, 1983; CASTENHOLZ, 1984; OHTANI, 1984 OHTANI, , 1987 OHTANI and OHTSUKA,1985; OHTANI, OHTSU -KA and OWEN, 1986) . However, this injection technique does not always give good filling into the lymphatics.
Moreover, it needs much skill to inject intraparenchymally by needle-puncture into such thin structures as the gastrointestinal tract of the young rat. Thus, we have elaborated a method which does not need much skill and gives constant filling into the lymphatics.
By injecting low viscosity methacrylate into the blood vascular system of the young rat, we succeeded in casting the lymphatic system, together with the myenteric plexus, in the muscular coat of the stomach.
MATERIALS AND METHODS
Twenty young Wistar rats (20-40 g body weight) of both sexes were used. Under inhalation anesthesia with diethyl ether, the thoracic and abdominal cavities were opened and a cannula was inserted into the thoracic aorta.
The right ventricle was opened for outflow. The rat was perfused with 10-20 ml saline, after which the animal was injected through the cannula with 10-20 ml casting medium, a mixture of Mercox (CL-2B, Japan Vilene Hospital, Tokyo, Japan) and monomeric methyl or hydroxy-propyl methacrylate (Oken, Tokyo, Japan) in the volume ratio of 4 : 1 to 3 : 2. Injection was performed by applying hand-pressure, and continued until the casting medium began to ooze from the surface of the organs.
The injected organs were placed in a hot water bath (60°C, 2-3 hrs), and corroded in a NaOH solution (15%). The casts were washed in water, frozen in water and cut into blocks with razor blades. The blocks were mounted on brass stubs with silver paste (Dotite D-550, Fujikura Kasei, Sano, Japan), coated with gold in a Polaron scanning electron microscope coating system (Polaron, Watford, England), and observed in a JSM-U3 scanning electron microscope (JEOL, Tokyo, Japan) at an accelerating voltage of 5 kV.
RESULTS
Intra-arterial injection of low viscosity methacrylate gave good filling in the lymphatics in the muscular coat of the stomach as well as in blood vessels. A lattice work probably representing myenteric plexus was also replicated (see Discussion).
Between the inner and outer muscular coats there was a single-layered network of lymphatics ( Fig. 1) . The initial lymphatics, about 15 ,um diameter drained into thicker lymphatics, 20-80 p m diameter.
These lymphatics repeated branching and anastomosing, and ran roughly along the muscular fibers of either inner or outer layer of the muscular coat, thus forming polygonal (most often rectangular) meshes (Fig, 1, 2) . Casts of the thicker lymphatics showed distinctive notches indicative of bicuspid-valve locations ( Fig. 1-3 ). Round or elliptical imprints of the endothelial nuclei were also observed on the surface of the casts (Fig. 3 ). There were occasionally observed small tubular structures, 5-7 ,um diameter, which were continuous with the tips of the initial lymphatics (Fig. 4) .
Between the inner and outer muscular coats there was a coarse lattice work consisting of large but flat stellate structures with primary and secondary processes which are interconnected with neighboring ones (Fig. 1, 2 ). Occasionally tertiary processes were also observed (Fig. 2) . The surfaces of the casts forming the lattice work showed numerous shallow elliptical depressions (Fig. 5 ).
Most segments of the lymphatics in the muscular coat positioned at the serosal side to the myenteric plexus, but some, especially the initial lymphatics, were located deeper than the plexus, in the inner layer of the muscular coat ( Fig. 1, 2) .
DISCUSSION
The present study has clearly shown that the intra-arterial injection of low viscosity methacrylate gives good filling of the lymphatics in the stomach of young rats. Possible reasons for this would be as follows. First, as the endothelia of blood vessels in young rats are not tough, the material injected into blood vessels by applying pressure would easily leak out of the vessels into the interstitial tissue spaces and then enter the lymphatics.
Second, the viscosity of the injected material is low enough to flow through the interstitial tissue spaces and enter the lymphatics.
Other tissue elements are also replicated by the present injection technique, which hinders to observe the lymphatics in deeper portion of the organ, but helps to examine the spatial relationships of the lymphatics to other tissue components.
Noteworthy is that a particular, coarse lattice work is replicated in between the Structures other than the lymphatics and the myenteric plexus are casts of blood vessels and interstitial tissue spaces.
x 75 inner and outer muscular coats. Judging from its shape and location, and from our preliminary light microscopy of injected samples, it is concluded that the lattice work represents the myenteric plexus originally described by AUERBACH (1862, 1864) in the guinea pig small intestine. ROGERS and BURNSTOCK (1966) in their light and electron microscope studies of the toad small and large intestine and guinea pig taenia coli reported that Auerbach's plexus is ensheathed by what they designated "connective tissue cells" or interstitial cells originally described by CAJAL (1894), and that these cells were separated from nerve bundles by a collagen-filled area approximately 3-4 ,um wide. In their immunocytochemical study in the guinea pig KOBAYASHI et al. (1986) recently proposed the term "enteroglial cells" for the S-100 protein immunopositive elements ensheathing the somata and processes of the enteric neurons . Considering these authors' reports, the present finding that the myenteric plexus could be replicated suggests that the enteric neurons are housed in interconnected channels in which fluid might be able to flow; the neuronal elements thus seem separated from other tissue elements so that the humoral microenvironment proper to the enteric neurons might be maintained.
Some authors (SHIMIZU, 1932; RENYI-VAMOS and SZINAY, 1954; DONINI, 1955; BALASHOV, 1966 BALASHOV, , 1967 REVAZOV, 1971) in their light microscope studies with or without dye-injection, described the intermuscular lymphatics of the stomach in several species other than the rat. The present study in the rat demonstrates the organization of the intermuscular lymphatics which have previously been visualized much less clearly by conventional light microscopy.
Herein described small (initial) lymphatics seem to be lymphatic capillaries through which interstitial tissue fluid enters the lymphatics, while thicker lymphatics with valves seem to be simply draining (or collecting) vessels of lymph. Existence of the collecting lymphatics in the muscular coats suggests that contraction of the muscular coats may be involved in propelling the lymph towards the extragastric lymphatics It is interesting to note that AUERBACH (1865) described in the guinea pig small intestine the intermuscular lymphatic network together with the myenteric plexus, and that his illustrations closely resemble our scanning micrographs of the rat stomach. Lymphatics of the rabbit small intestine and appendix. A study with scanning electron microscopy of corrosion casts (In Japanese). Biomed. SEM 13: 66-68 (1984) . : Three-dimensional organization of lymphatics and its relationship to blood vessels in rat small intestine.
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